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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a transmitter-receiver that is 
downsized, the manufacturing process of which is simplified and the 
lattitude of design freedom of which can be increased. 
SOLUTION: The transmitter-receiver 10 is configured with a transmission 
reception changeover device 14 that is connected to an antenna 12 to 
select transmission or reception, a transmitter side diplexer 16 that is 
connected to a transmitter side terminal 01 of the transmission 
reception changeover device 14 and transmits transmission signals SI, S2 
with at least two kinds of frequency bands to the transmitter side 
terminal fephiv; of the device 14, and a receiver side diplexer 18 that 
is connected to a receiver side terminal &phiv;2 of the transmission 
reception changeover device 14 and separately outputs reception signals 
S3, S4 with at least two kinds of frequency bands supplied from the 



transmission reception changeover device 14. 
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CLAIMS 
[Claim(s)] 

[Claim 1] The transmitter-receiver characterized by having the 
transmitting-side diplexer which is connected to an antenna, is 
connected to the transmitting-side terminal of one duplexer which 
switches transmission and reception, and said duplexer, and transmits 
the sending signal of at least two kinds of frequency bands to said 
transmitting-side terminal, and the receiving-side diplexer which is 



connected to the receiving-side terminal of said duplexer, dissociates, 
respectively and outputs the input signal of at least two kinds of 
frequency bands. 

[Claim 2] It is the transmitter-receiver characterized by for said 
transmitting-side diplexer having at least two band pass filters which 
pass the sending signal of a frequency band different, respectively in a 
transmitter-receiver according to claim 1, and said receiving-side 
diplexer having at least two band pass filters which pass the input 
signal of a frequency band different, respectively. 
[Claim 3] Said transmitting-side diplexer is a transmitter-receiver 
characterized by connecting the low pass filter to the input stage of 
each sending signal in a transmitter-receiver according to claim 2, 
respectively. 

[Claim 4] The transmitter-receiver characterized by carrying out the 
interior of said transmitting-side diplexer and said receiving-side 
diplexer to the same dielectric substrate in a transmitter-receiver 
given in any 1 term of claims 1-3. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the transmitter- 
receiver which can share transmission of two or more kinds of sending 
signals, and the input of two or more kinds of input signals with single 
antenna equipment. 
[0002] 

[Description of the Prior Art] Recently, mobile communication, a 
cellular phone, etc. which cover the system of two frequency bands with 



one antenna are put in practical use. For example, in Europe, they are 
[ in 900GSM (900MHz), 1800PCN (1.8GHz), and the U.S. ] 800PDC (800MHz) 
and 1900PHS (1.9GHz) at 900 D-AMPS (900MHz), 1900TDMA (1. 9GHz), and 
Japan. 

[0003] Since these two frequency bands are covered with one antenna, the 
transmitter-receiver 100 as shown in drawing 5 is used. 
[0004] One diplexer 104 which is connected to an antenna 102 and has the 
1st and 2nd input/output terminals philO and phill as this transmitter- 
receiver 100 is shown in drawing 5 , The 1st duplexer 106 which is 
connected to the 1st input/output terminal phi 10 of this diplexer 104, 
and switches transmission and reception of the signal Sll of the 1st 
frequency band (for example, 800MHz band). It connects with the 2nd 
input/output terminal phi 11 of said diplexer 104, and has the 2nd 
duplexer 108 which switches transmission and reception of the signal S12 
of the 2nd frequency band (for example, 1.8GHz band). In order to make a 
transmitting property good especially, the low pass filter (the 1st and 
2nd low pass filters 110 and 112) is connected to each transmitting side 
of the 1st and 2nd duplexers 106 and 108, respectively. 
[0005] And the sending signal S13 of a 800MHz band is inputted into the 
input terminal phi 13 of the 1st low pass filter 110, from the output 
terminal phi 12 of the 1st duplexer 106, the input signal S14 of a 
800MHz band is outputted, the sending signal S15 of a 1. 8GHz band is 
inputted into the input terminal phi 15 of the 2nd low pass filter 112, 
and the input signal S16 of a 1. 8GHz band is outputted to it from the 
output terminal phi 14 of the 2nd duplexer 108. 
[0006] 

[Problem(s) to be Solved by the Invention] By the way, since a diplexer 
104 can be constituted from two or more band pass filters which consist 
of capacity and an inductance, as shown in drawing 6 , said diplexer 104 
will be constituted by forming many electrode layers in one dielectric 
substrate 114. 

[0007] On the other hand, two duplexers 106 and 108 are formed on the 
dielectric substrate 114 from the need of constituting the 
transmit/receive switch which is used with these duplexers 106 and 108 
and which is not illustrated from an PIN diode switch or a switch using 
a GaAs substrate. 

[0008] Therefore, when producing a transmitter-receiver 100, for example, 
as shown in drawing 6 , the dielectric substrate 114 with which the 
diplexer 104 was formed in the interior is prepared first, it is 
mounting two duplexers 106 and 108 in the top face of the after that, 
for example, said dielectric, substrate 114, and said transmitter- 



receiver 100 will be produced, 

[0009] In this case, each size of a component part of each duplexers 106 
and 108 is large, and moreover, since there are many components mark, 
they need to make large area for mounting two duplexers 106 and 108 in 
the dielectric substrate 114, and have the problem that the size of a 
transmitter-receiver 100 becomes large. 

[0010] Moreover, since leading about of wiring with the diplexer 104 
formed in the dielectric substrate 114 and two duplexers 106 and 108 

mounted on the dielectric substrate 114 becomes complicated, in order to 
avoid it, the mounting position of each duplexers 106 and 108 must be 
examined in a detail, and there is a problem that the degree of freedom 
of a design is low. 

[OOll] Although it is necessary to form said 1st and 2nd low pass 
filters 110 and 112 with a diplexer 104 in the dielectric substrate 114 
in order to attain a miniaturization especially to connect the 1st and 
2nd low pass filters 110 and 112 to a transmitting side, as shown in 
drawing 5 The field for leading about of wiring becoming complicated 
also in this case, therefore forming wiring must fully be secured, and 
there is a possibility that the degree of freedom of a design may become 
still lower. 

[0012] This invention is made in consideration of such a technical 
problem, the miniaturization of equipment itself can be attained, and it 
aims at moreover offering the transmitter-receiver which can realize 
simplification of a production process, and increase-ization of the 
degree of freedom of a design in a list. 
[0013] 

[Means for Solving the Problem] The transmitter-receiver concerning this 
invention is characterized by having the transmitting-side diplexer 
which is connected to an antenna, is connected to the transmitting-side 
terminal of one duplexer which switches transmission and reception, and 
said duplexer, and transmits the sending signal of at least two kinds of 
frequency bands to said transmitting-side terminal, and the receiving- 
side diplexer which is connected to the receiving-side terminal of said 
duplexer, dissociates, respectively and outputs the input signal of at 
least two kinds of frequency bands. 

[0014] What is necessary is thereby, to form a transmitting-side 
diplexer and a receiving-side diplexer in the same dielectric substrate, 
and just to mount one duplexer in the top face of this dielectric 
substrate. Thus, the size of each component part is large, and since 
components mark can also reduce the number of many duplexers, the 
miniaturization of a transmitter-receiver can be attained, a production 



process can also be simplified, and moreover, leading about of wiring 
also becomes easy and can raise the degree of freedom of a design. 
[0015] And said transmitting-side diplexer has at least two band pass 
filters which pass the sending signal of a frequency band different, 
respectively, and you may make it said receiving-side diplexer have at 
least two band pass filters which pass the input signal of a frequency 
band different, respectively in said configuration. 
[0016] Moreover, in order to make a transmitting property good, it is 
desirable to connect a low pass filter to the input stage of each 
sending signal in said transmitting-side diplexer, respectively. In this 
case, since the low pass filter which can be formed in a dielectric 
substrate serves as a form by which direct continuation was carried out, 
even if it forms a diplexer and a low pass filter in one dielectric 
substrate, leading about of wiring will not become easy and the degree 
of freedom of a design will not necessarily be restricted to the 
diplexer formed in a dielectric substrate. 
[0017] 

[Embodiment of the Invention] Hereafter, the example of a gestalt of 
operation of the transmitter-receiver concerning this invention is 
explained, referring to drawing 1 - drawing 4 . 

[0018] One duplexer 14 which is connected to an antenna 12 and switches 
transmission and reception as the transmitter-receiver 10 concerning the 
gestalt of this operation is shown in drawing 1 R> 1, It connects with 

the transmitting-side terminal phi 1 of this duplexer 14. The sending 
signals SI and S2 of at least two kinds of frequency bands for the 
transmitting-side terminal phi 1 of said duplexer 14 For example, the 
transmitting-side diplexer 16 transmitted to coincidence. It connects 
with the receiving-side terminal phi 2 of said duplexer 14, and has the 
receiving-side diplexer 18 which dissociates, respectively and outputs 
the input signal S3 and S4 of at least two kinds of frequency bands 
which were supplied from the duplexer 14. 

[0019] The sending signal SI of the 1st frequency band (for example, 
800MHz band) and the sending signal S2 of the 2nd frequency band (for 
example, 1. 8GHz band) are supplied to the 1st and 2nd input terminals 
phi4 and phi5 of the transmitting-side diplexer 16, respectively. And 
these two kinds of sending signals SI and S2 are transmitted to a 
duplexer 14 through the common output terminal phi 3 in the 
transmitting-side diplexer 16, without interfering each other. 
[0020] As shown in drawing 2 R> 2, series connection of the 1st low pass 
filter 20 and 1st band pass filter 22 is carried out between the 1st 
input terminal phi 4 and the common output terminal phi 3, between the 



2nd input terminal phi 5 and the common output terminal phi 3, series 
connection of the 2nd low pass filter 24 and 2nd band pass filter 26 is 
carried out, and this transmitting-side diplexer 16 is constituted. 
Since band pass filters 22 and 26 can be easily constituted from 
capacity or an inductance in these low pass filters 20 and 24 lists, as 
shown in drawing 4 , interior can be carried out to one dielectric 
substrate 50. 

[0021] On the other hand, two kinds of input signals S3 and S4 from a 
duplexer 14 are inputted through the common input terminal phi 6, from 
the 1st output terminal phi 7, the input signal S3 of the 1st frequency 
band (for example, 800MHz band) is outputted, and the receiving-side 
diplexer 18 is outputted from the 2nd output terminal phi 8 as input- 
signal S4 of the 2nd frequency band (for example, 1. 8GHz band). 
[0022] As shown in drawing 3 R> 3, insertion connection of the 3rd band 
pass filter 30 is made between the 1st output terminal phi 7 and the 
common input terminal phi 6, between the 2nd output terminal phi 8 and 
the common input terminal phi 6, insertion connection of the 4th band 
pass filter 32 is made, and this receiving-side diplexer 18 is 
constituted. Since these band pass filters 30 and 32 can be easily 
constituted from capacity or an inductance, the interior of them can be 
carried out to one dielectric substrate 50 also in this case. 
[0023] Transmission and reception switch with the transmit/receive 
switch which does not illustrate a duplexer 14. This transmit/receive 
switch will be formed for example, on the dielectric substrate 50 (refer 
to drawing 4 ) from the need of constituting from an PIN diode switch, a 
switch using a GaAs substrate, etc. 

[0024] And what is necessary is to form the transmitting-side diplexer 
16 and the receiving-side diplexer 18 in the same dielectric substrate 
50, and just to mount one duplexer 14 in the top face of this dielectric 
substrate 50, as shown in drawing 4 when manufacturing the transmitter- 
receiver 10 concerning the gestalt of this operation. 
[0025] Thus, the transmitter-receiver 10 concerning the gestalt of this 
operation has the large size of each component part, and since 
components mark can also reduce the number of many duplexers 14, the 
miniaturization of a transmitter-receiver 10 can be attained, a 
production process can also be simplified, and moreover, leading about 
of wiring also becomes easy and can raise the degree of freedom of a 
design. 

[0026] Especially, with the gestalt of this operation, since the 1st and 
2nd low pass filters 20 and 24 were connected to the input stage of each 
sending signals SI and S2 in the transmitting-side diplexer 16, 



respectively, a transmitting property can be made good. In this case, 
since it becomes the form where direct continuation of the 1st and 2nd 
low pass filters 20 and 24 which can similarly be formed in the 
dielectric substrate 50 was carried out to said transmitting-side 
diplexer 16 formed in the dielectric substrate 50, Even if it forms in 
one dielectric substrate 50 the 1st and 2nd band pass filters 22 and 26 
and 1st and 2nd low pass filters 20 and 24 which constitute a diplexer, 
leading about of wiring will not become easy and the degree of freedom 
of a design will not necessarily be restricted. 

[0027] In addition, the transmitter-receiver concerning this invention 
of the ability of various configurations to be taken is natural, without 
deviating not only from the gestalt of above-mentioned operation but 
from the summary of this invention. 
[0028] 

[Effect of the Invention] As explained above, according to the 
transmitter-receiver concerning this invention, the miniaturization of 
equipment itself can be attained and, moreover, simplification of a 
production process and increase-ization of the degree of freedom of a 
design in a list can be realized. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the circuitry of the 
transmitter-receiver concerning the gestalt of this operation. 
[Drawing 2] It is the block diagram showing the circuitry of a 
transmitting-side diplexer. 

[Drawing 3] It is the block diagram showing the circuitry of a 
receiving-side diplexer. 



[Drawing 4] It is the perspective view showing the outline configuration 

of the transmitter-receiver concerning the gestalt of this operation. 

[Drawing 5] It is the block diagram showing the circuitry of the 

transmitter-receiver concerning the conventional example. 

[Drawing 6] It is the perspective view showing the outline configuration 

of the transmitter-receiver concerning the conventional example. 

[Description of Notations] 

10 — Transmitter-receiver 12 — Antenna 

14 — Duplexer 16 — Transmitting-side diplexer 

18 — Receiving-side diplexer 20 — The 1st low pass filter 

22 — The 1st band pass filter 24 — The 2nd low pass filter 

26 — The 2nd band pass filter 30 — The 3rd band pass filter 

32 — The 4th band pass filter 50 — Dielectric substrate 
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DRAWINGS 
[Drawing 1] 

FIG. 1 
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[Drawing 2] 
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[Drawing 3] 

FIG. 3 

0a 



07 o- 



] BPF BPF \ 



-^06 



[Drawing 4] 
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[Drawing 5] 
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[Drawing 6] 
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3(;^^J; a tc, mi 0 7 hm^o^l^hmf- 

<t>bmzm'i<n)<.VYn7.y A)V9 3 0:*iif ASMS 
tl. %20y^-)ym-4> 8 ^:^a<5OA^S^0 6^tm4 
<?)vs>Ky\°;?.7 3 2*^'tfA®ig§aT:ffij3g;§ix 
;lXJi>^^>hVtX7 ^/Pii' 3 0S.W3 2{i. ^^M-^ 

■i yy^ 9 y7-.\,zx^mzmm:-^ htz^. zcotij^h 
1 -^comm^wR 5 0 i>z\^m-t^ >i t ^^-r^ i. . 
[0023] mmm^ 1 4«. Ei^L^v^iMSfix^ 

•yi-lz^ -5 Tjlfit SfWH i9i«Si:>-S i 3 IZ^-yX^^ 

m^}-^^smw.mu5 0 mA^m) ±i>zmf&^ti?>zb 

[ 0 0 2 4 ] ^ LT . ic7)S|J6c7)J^«|t;^§iS^fi^S 

1 0 ^mm-t^^it. 04 tc^-ti 0 iz. mmiMy-( 

5 0 tffM L . ^ C7)fitt#;«^ 5 0 O^J 1 (±'±H 

1 oc7)ii^t7jjaii 1 4 ^mm-ixifx V ^ . 
[ 0 0 2 5 ] i 3 ^mmmm.^zi^hm'&mm 
ai o«. =s-«jta5iPpo-tf ^ < . si5ia.>sf*t^ 
^^m^mm^i A(DWL^mh-tz hifix^htzib. 
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[ 0 0 2 6 ] zc^mtmmmx'it. mmiMr-i r 
tmrnm-f^ ti^ ^-9- 1 e , iii t < mm.ww& sort 

^2 2mf2bt^im/^2cr)U—J-^Xy A)V9 2 0 

m/2 4ii -jiommi^&m 5 0 t^jfM lt t , ibii^^ 
[0027] ^a. zcomMi>zi^tm^mm.m.ii. ±m 

[00 28] 

iwMc^m^i aiMmtfzXd^z^ :^mmzi^hm^ 
mmmiz^tiii. mwsmMmt^m^ z t -/-pt^ . 
Lj&-i>. mmjMcomm^t. m/^zmm(osm&com± 



[01 ] -^mmmmi,z^hm^mmm.<^mwmi^i^ 
m2immmy-(rui^^co\3\mmiS.i^^y'n'yi^ 
[H3 ] 9:imif-^ y°]yi^^<Dmmmmim~ty'u -/ ^ 

[04] ^mmmm^zi^&m^mmmcommmmi^ 

•tmmmxh:^. 

m5] mmmizmhm^mmm.cD^mmmt:^~ty'^ 

[06] %^m\>zi^^m9.mmm.cr)m!^m^k^^^tm 
mxhh. 
[«=-^<ofMHg] 

io--m^mmm. i2---ry-r-^ 
1 4 ■ ■ -iiswrn^ 16- -mmmy 

is-^mmis^-^y°i^^^ 2o---^i<7)n 

2 2---^l cO^^'yt^^N°A7 'f/k^' 2 4---m2c75n 
2 6---^2 0>'N'>'hV\°x:7^;P:? 3 O-'-^SWn' 

m. 
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